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An isolated surfactant phase (microemulsion, D' ) appeared near a water -surfactant axis in 
a water/dodecyl octaethylene glycol ether/1 dodecanol system. The D' phase formed two types 
of three- phase triangles with excess water, lamellar liquid crystalline and reversed micellar solu- 
tion phases. The solubilization of 1-decanol in the D' phase was rather small. The composition 
..; in the D' phase is independent from the temperature, whereas the composition in a surfactant 
phase (middle phase microemulsion, D) in a hydrocarbon system was changed from water- to 
oil-rich regions wilh increase in temperature. Judging from the electrical conductivity measure- 
ment, the structures of aggregates appear to be three-dimensional continuous bilayers in the D' 
phase. 

A lamellar liquid crystal extended towards a water corner between the single D' phase region 
and aqueous micellar solution phase region. The liquid crystals dispersed in water as vesicles in 
the dilute region. The correlation between the formation of the D' phase and water-swollen 
lamellar liquid crystal is discussed. 
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I , II and IK indicate one—, two— and three— phase 
regions, respectively. Wm and Om are aqueous 
micellar a.nd nonaqueous reversed micellar phases. 
VV is an excess water phase. D' denotes a surfac- 
tant phase, which corresponds to L 3f different from 
D phase observed in water/nonionic surfactant/ 
hydrocarbon systems. L.L.C. and Hex. denote 
lamellar and hexagonal liquid crystalline phases, 
respectively. 

Fig. -I Phase diagram of a water/Ri2EO&/l-de- 
canol system at 25 °C. 
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flto Fig. -2 b (D^ is ? J[s-(:j<:&^ b<D 30// 
^7«ftftW© Bragg »SL(CJ:4»a*^t>. WfiO 

?ttSffi|q] (10 4 nm-*10 2 nm) i)<&itz 0 •£ tz7k&J£jC 
[jKtR^EOi/ray -;l/JtT 82/18 J?i±) T**i. 40- 
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(a) VEM picture of myelin figures and vesicles 
| ; in a water- rich region of a water/R^EOs/l-deca- 

' : nol system at 25 °C. The composition : water 98.4 
:%;Ri 2 E0 8 \%\ l-decanolO.6%. 

(b) VEM picture of vesicles in a water-rich re- 
fgion of a water/RiiEOa/l-decanol system at 25°C. 

( The composition : water 98.75K; Ri 2 EOs 0.8%; 1- 
decanol0.5%. 

Fig. -2 (a) and (b) 
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Concn. of R: 2 E0 e in (R , 2 E0 e + 1 -Decano 1 ) 

The water/system (wt/wt) ratios are (a) 0.55, 
(b) 0.60, (c) 0.65, respectively. 

Fig. -3 The change in volume fractions of respec- 
tive phases as a function of RnEOa in 
(Ri 2 E0 8 + l-decanol) at 39 (O). 40 (#), 
41 (A), 42 (A) °C. 

40*C 41 tt C "C(±, 3 mffi®llZ&tfZ D' mt Om 
3-3 Slg7^U3-;Hc c £& HLB (Dmt 
Ji^ U >StMM^£ (HLB number fi< 7 — 11), g *? 
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Decano! — ► 



Each arrow corresponds to Fig. -3. Pc indicates a 
critical point between D % phase and Om phase. 
Dotted areas are three-phase triangles of (W+D'+ 
Om). Dotted lines are tie lines. 

Fig. -4 Schematic phase behavior in a water-rich 
region of a water /R izEOs/l -decanol system 
at constant pressure. 
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The axis of ordinate is l-decanol/(Ri2E0n+l- 
decanol) (wt/wt). The axis of abscissa is (RnEOi 
+ 1 deccanol ) / system ( wt/wt ) . 
Fig. -5 Phase diagram of a water/RizEO«/l-deca-. 
nol system at 25°C. 
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Om) S«l*^ftl/^^o Pi±©e*^«c). tSiSSnK 

C C CUstf* 3% NaCl **«©«a»8Eti 4.85x10' 2 S> 
cm" 1 , 1 f 7j 7 3.0 xlO" 10 S-cm' 1 -?&2> 0 £ 
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Fig. -8 fC Fig. -6 60 line- A Ic^otJIfiLfc Wm 
tifiOli^^ Fig. -6 CO line~B Jcfcit & D* « 

R, 2 EO« 




Brine 1-Decanol 

The concentrated region is omitted. The arrows 
!' inside one-phase regions show dilution pathways 
% followed for electrical conductivity measurements. 
% Fig. ~6 Phase diagram of a brine (3 wt% NaCl)/ 
Rj*EOb/1 decanol system at 25°C. 




Fig. -7 Phase diagram of a brine/ 'R i 2 EOs/l-deca- 
nol system at 41 C C. 
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Cor.cn. of brine in system (vrJE) 

The filled circles are Wm phase along- an arrow 
-A. The open circles are D' phase along an arrow- 
B. Liquid crystalline phases appear approximately 
the same brine concentration in both Wm and D' 
regions. 

Fig. -8 Electrical conductivity as a function of 
brine concentration in system along two 
water dilution lines A and B toward brine 
corner in Fig. -6. 
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- Concn. of brine in system(vU) 

Fig. -9 R (conductivity of D' phase/conductivity 
of Wm phase) plotted as a function of con- 
centration of brine in system at 25*C, show- 
ing a hyperbola. 
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The bound water-bulk is surrounded with sur- 
factant (--cosurfactant) bilayers. 
Fig. -10 Schematic illustration of the structure of 
D' phase. 
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o line-D 
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- Concn. of brine in sysLem(utZ) 

Fig. -11 The logarithm of electrical conductivity as 
a function of brine concentration along 
arrows- C and -D in Fig. -6. 
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Above 32.5% in brine concentration, a lamellar 
liquid crystalline phase appears. 
Fig.- 12 The logarithm of electrical conductivity as 

a function of brine concentration along an 

arrow-E in Fig. -6. 
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A is the transition region between changing in 
number of reversed micelles and changing in size. 
B is the transition region between Om-structure 
and bicontinuous structure. C is the transition re- 
gion between bicontinuous structure and D'-struc- 
ture. 

Fig.- 13 The logarithm of electrical conductivity as 
a function of brine concentration measured 
along the dotted line in Fig. -7 at 41 C C. 
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a (rig.-i) T« f 7^ 5«fl*<saE-j-5««-c*-5*<. 

C CDflflETf ttftBOBlll? L bicontinuous Jti£-e& 
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D' «*ig-e**o tit, cn^O + PiB««(i bicon- 
tinuous ^Sis^ £ & C <t btl^o 
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